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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a negative photosensitive polylmide composition. 

SOLUTION: The negative photosensitive polyimide composition is soluble in solvents and it comprises >2 units of aromatic diamines in 
the main chain of polyimide and one of them is the photosensitive aromatic diamine and the other one is the aromatic diamine having 
a hydrophilic group, and the above photosensitive aromatic diamine has acrylate or methacrylate ester groups as photosensitive 
groups in the side chains, and this invention includes the image forming method. 
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A. Relevance of the Above-identified Document 

The following is a partial English translation of 
exemplary portions of non-English language information 
that may be relevant to the issue of patentability of the 
claims of the present application. 

B. Translation of the Relevant Passages of the Document 

[CLAIMS] 

[CLAIM 1] 

A solvent-soluble negative photosensitive polyimide 
composition, comprising two or more aromatic diamines in 
a polyimide main chain, wherein one of the aromatic 
diamines is photosensitive and another of the aromatic 
diamines is hydrophilic. 
[CLAIM 2] 

A negative photosensitive polyimide composition, 
comprising the aromatic diamines as set forth in claim 1, 
wherein a photosensitive group of the photosensitive 
aromatic diamine is included in its side chain as acrylic 
ester or methacrylic ester. 
[CLAIM 3] 

The negative photosensitive polyimide composition, 
comprising the aromatic diamines as set forth in claim 1, 
wherein a hydrophilic group of the hydrophilic aromatic 
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diamine is included in its side chain as a carboxyl group 
or/ and a hydroxyl group. 
[CLAIM 4] 

A negative photosensitive polyimide composition, 
being obtained by reacting a compound having an acroyl 
group or a methacroyl group with the polyimide side chain 
functional group as set forth in claim 3. 
[CLAIM 5] 

A negative photosensitive polyimide composition, 
being obtained by reacting hydroxyacrylate, 
hydroxymethacrylate, glycidylacrylate, and 

glycidylmethacrylate with polyimide obtained by reacting 
aromatic diamine having a carboxyl group with the 
polyimide side chain functional group as set forth in claim 
4. 

[CLAIM 8] 

A negative photosensitive polyimide composition, 
comprising polyimide serving as a precursor of the 
negative photosensitive polyimide composition as set forth 
in claim 1, wherein a molecular weight of the polyimide 
ranges from 25000 to 400000, preferably from 30000 to 
200000 based on polystyrene conversion, and a thermal 
decomposition starting temperature of the polyimide is 
450''C or higher. 
[CLAIM 9] 

A negative photosensitive polyimide composition. 
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being obtained by adding a sensitizer, a photoinitiator, 
and a copolymerized monomer, as required, to the 
negative photosensitive polyimide composition as set forth 
in claim 1. 
[CLAIM 11] 

A pattern formation method, comprising the steps of: 
exposing a base material coated with a negative 
photosensitive polyimide composition by irradiating an 
ultraviolet ray whose wavelength ranges from 250 to 
450nm; and removing an area, having received no 
ultraviolet ray, with alkaline aqueous solution or/and 
alkaline aqueous solution containing organic solvent. 

[0004] 

[OBJECT TO BE ACHIEVED] 

An object of the present invention is to provide 
photosensitive polyimide which allows removal of an 
unexposed portion with alkaline aqueous solution or 
alkaline solution containing organic solvent after being 
cured, thereby carrying out development. Further, the 
photosensitive polyimide solution has been imidized, so 
that it is not necessary to perform high temperature heat 
treatment for imidization after the exposure/development. 
Thus, unlike the polyamic acid type photosensitive 
polyimide, the pattern is accurately formed and a size of 
the resin after the development is accurately controlled, 
and dehydration reaction less causes the resin to contract. 
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so that it is jpossible to obtain excellent developing 
property and it is possible to obtain a favorable electric 
insulation film. 

[0005] 

[MEANS TO ACHIEVE THE OBJECT] 

A solvent-soluble negative photosensitive polyimide 
composition proposed in the present invention includes 
three or more aromatic diamines in its polyimide main 
chain, wherein one of the aromatic diamines is 
photosensitive, and another of the aromatic diamines is 
hydrophilic. It is preferable that the negative 
photosensitive polyimide composition includes a 
photosensitive group of the photosensitive aromatic 
diamine in its side chain as acrylic ester or methacrylic 
ester, and it is preferable that the negative photosensitive 
polyimide composition includes a hydrophilic group of the 
hydrophilic aromatic diamine in its side chain as a 
carboxyl group or/ and a hydroxyl group. 

[0006] 

Further, the negative photosensitive polyimide 
composition is obtained by reacting hydroxyacrylate, 
hydroxymethacrylate , glycidylacrylate, and 

glycidylmethacrylate with polyimide obtained by reacting 
aromatic diamine having a carboxyl group with the 
polyimide side chain functional group. 
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[000 1 ] 

* F F©#14*^t-Jii3l£14i!f^y -f 5 Fifflfi)4«» 

{cM-rs^>©r 

[0 00 2] 

[0 00 3] cne)©«^^«:>!tursj<y 5 F*sfflt» 
tta-mm-csbi) (!^M¥2 - 5 0 1 6 K mmw-4 - 
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[ 0 0 0 6 } i/c. ±ie©5ii y 5 b'mm'StmicM 
[0 00 7] ^^vm^ntc^o^^mSi lo 

igJi^SSii^T 5 >*-=&;Ht*s 1 . 05-0. 95tft 
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i^ns. c©:&S{cj:*jj<y-f 5 FSfStt. ±BBfi!«« 

!gJS*«. SfB^^iK y 5 FS^JC^Sti^C^/cJ&iftJB 
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^«©14®=&wr-s^y 5 F^ffSCiJ&s-C^^. 
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3 . 5 - i;=T 5 y 2 > 4 - i>T 5 y 
S??:5-8 5*jU%<£fflL/. -^fiSSn/c^y-^S F^?« 

r^siJnjSM©^i4^ y 5 F i -r -s c <b *s-c ^ a . 

[0 02 0] *:^|^©^14;J< y -f 5 F^?Sffi^ig5«. 
;Jiy-r-r*SHi*^igKAJ2 0-5 0%T*.5Ci*i 
M$LC^ ®7fe14^y-^S F?g-^(c». *^0g©!^tt 

*j<y -r 5 FK:7tiija5»j5:^^-^tt:^N-if-»st^©ii®5r 
sn^ci**^ m?i.\s.. 5t-7-^F>. ^>t/-/>. 
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[0 02 8] 
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;u) -7'5fy>- 1 6 8mg. &i>*'^>3?x';;^i; h- 
Jl/f"h^Ti"J U- h 1 0 0ing*N--^5';l't^P F 

[0 03 3] MJfJ^ilffflii 

2 5 -C-CJE^T-C 1 0 ^miki^fc. lgJ»4 O^i^ 
P>(D^J^-hK2 0 0- 1 0 5 i'PXD^-f >T> 

ffllv 2. 0 J/cm2®M*f«:fTl>. 
[0034] mM^2 

mmmi twrn^'cm'^rh. pmda2i. sg (lo 

S^ldJJffnX- 2 2 - 1 6 1 AS. :»^fi9 0 0)4 
5. 0 g (5 0 5 y^.'L') iC> r-''f 1^0-5 F>0, 
6g (6 5 RO*f";£^>3, 2g (4 0 5';* 
• ;U) , N-y^'Jl'fD >; F> 1 5 0 gv F;l'i>30g 30 
%f±iitf. SS-C^s^^HMT-C 180rpm-C30t» 
JSaS^b/cf^, 1 8 0 -CtC^Sb. 1 8 0 r p mt? 1 B#Ph1 

iatC^^L. BCD 2 4. 8g (1 OOS 'J-=e;l/) . m 
-BAPS 2 1 . 6 g (5 0 5 . N-^^^^bb* 

p';F>i68g, hjux>3 0 g^f±iAtf. sa-ca 

*#H^T-C 180rpm-C0. 5 ^SS^ Lfct^. 1 
8 O'Ctc^SU. 1 8 0 r pm-C5^lfflat$L/c. JSfS 

5 FCD^^^-il/^^^igtC^^b? 0%CCtB^-r€)7 0 5 >; 40 
■=&;KD2 -HEMl 0. 6g. 36K:IMiOTP-F 
JI'X>>^;1'7*>^0. 3 5 g. a^P;l5±SlJiL/T-'^-^ 
FP+y >*>'y5=-;ux-7-;i/0. 7 4g, 
fP';K>80g. F;l'X>4 0 g^riiJDL/. MSTt? 
7 0 -C-C 4 B#r^raS".3 -ti/^c. SfSS^^?: ^ 3? ^ -^I'-C 

lRS«i 2 2. 4g-C*r>fc. 

[0035] ±faOT P -r^Kbd^ 5 F 2 0 1 m g 50 



#^20 0 0- 1,47 768 
10 

i 1 - t FP + i^— ^^^'P•^+i'-'^7 JU-ir F >5 5 
mg^N-^^^^UfP >J F>4 1 OmgtC^^S-iirfc. 

5-C-cm^T-Cl 0^rai£*Sb/Cc fm \ 0 5i7P>© 
^±(C2 00-1 0 Si'PXD^-OT^ FX'^-;:^ 

ayy-y^ F>'^'^'->*S«$-&t:itiBE*ffi^>7"*fflt,>. 

3. 0 J/cm2®«aW*m\ FUd/^-f A/7K*i2 
/ 1 cD*^?gtt3{cSzS *^i!YbS^5^%ia^^S^5fe^=&^f 

1 0 5d7P>*-c©jJnxi4*isis-ctri*:</>'>'f->*s 

[0 03 6] mMm^ 

ms&mi tmw^vim'^-r^. ^cD2A. 8 2g(io 

0 5l»-t;W). 3. 3 ■-ytFP+S^-4. 4' -i? 
T5yh-7x-;U (fO?IJ:iljffl{b*^^^ttSf°p> ^i^S2 
16. 2. WTHOABit,^^) 10. 8 1 g (-5 0 
5 D^jP) (C. r->'^*l-'P^*' F>0, 6 g (6 5 y* 

ji') R(yff';e^>3. 2g (4 0 5';*jI'). n-^5=^ 

;Uh*P y F> 1 0 0 g, h^l'X>3 0 g^ftiitf, 
■caS^HSCT-C 180rpm-C30 Ofcfg. 1 

8 0 "CtcSSU, 1 8 0 r p dq-C 1 B#ra^^l.//c. SiS 
cj3. F;l.x>-7K©ftj^*K^t»fc. 
>y:7xy>7=-F^:<7;b>i^>K^*!^ (iJlTBTDAi 

^^^33 22. 23) 16. llg(505';-=e 
JV), DABz7. 61g (505 >;*;U) .2.2- 
e;^ (4- (4 -T5 >':?*>'=<^i^) 7xx;U} 7■p-'^• 
> (fDiJ:aj«^b*^^^ttKp°d. :9'^^fi4 10. 5 2. « 
TBAPPit,*^) 20. 53g (505 . N 

^;Ufpy F> 1 9 8 g. F;l'X>3 0 g?:f±ji 
ts. SSt?^#HmTf 1 8 0 r p m-eO, 5 ^f^m. 
ni^fdik. 18 0'C{CSaU. 1 8 0 r pm-C5B$Pa^ 
J$L/c. jSfo*. F;l'X>-^K©^^^:a'?:^< CitCj: 

S«¥l^^a6 0. 0 7 0. Mw/Mn2. 0 
20:/P -y i'ftM^jH 'J 5 F^^fiRbfc. ±12**^ 
;j<y -r 5 F©$W:^;^i"i<>M«:*ft i 0 0%tl±«:+iS 

■r-53afij©2 -HEM5 2. 0 g (4 0 0 5 U *;l') . 

$e.«:ft4i«<burp- F;i/x>x;i/7*>®0. 15 

}\'0. 4 0g. N-^^'-il'fP y F>5 2 g. F.'l'X> 

4 0 g U . j^liT-C 7 0 'C-C 4 Bf PalSf&S ^fc. 

5 F^y v-?rMiiJt^tfc^-c^a^si-r^>c<!:As-c# 

fc. 3 6(CC©@Jf^ig5?:5 O'CON-^^-Jl/fPy F> 

4. 5 L ^^»y-JUJcaAU-Cf&5Ktt 
©T ^P -f ;Mb-7'P f i'ftS^Ji< y 5 F?:f#/c. 

[0037] ±fB©T P -iMt^ y 5 F 2 1 5 m g 
1 - t FP+S^-i^i'P'^+i^^l':?*— F>i 
* >© 1 / 1 ©il^!gj 4 0 m g {C N - y ^'-lU 



31 

b'P y K > 9 0 0 m g *ftJ^/c^gffi«:*gf«|5 

b'cvM^rt: 1 o^raf£jtiL/fc, 0 5 i'P>© 
^M±{c2 00-i 0 5i'n>©v-r>r> F;^'<-x 

2. 0 J/cm2<DRSS4*m>. 1 f- 5^JUT> 

[0 03 8] mmmA 

0 5 y*;!') . DAB z 7. 
(c, r->'"«H3^i' h >0. 
';s;'>3. 2g (4 0 5 y*;!/) . n 

>10 0gr, h-«/X>3 0 g«r{±iitP 



BCD24. 82g (10 

6 0 gr (5 0 5 y*;U) 
6 e (6 5 y't;!/) SCJff 
y^ji/fny F 



«TT 1 8 0 r p mt?3 O^^L/cft. 1 8 0 'CVim 
SU. 1 80 r pm-ClB#MSI8iUfc. SlStf. hJUi 
>-*<D^8f»*l^l»fc. SS{C^^L. PMDAl 
0. 9 1 (5 0 5 y*;P) . BAPP20. 522k 

(5 0 5 y^^u) , N-y9^;i'fpy K> 1 3 4 g> F 
;i'X>2 0 g?:f±iitf. Sia-c^^Hmrr l 8 O r 
pmt?o. h^rsmnh^^. i 8o*c{ci?aL/. is 
0 r pm-cbnfmni^fc. sf&tti. h^i/i>-*©ft 

f ^^«^5j< y -r 5 }rmmc 3 . 5 - ^^u^msk^ 

9^;l'^i?Ti'yjl'B?xXf-^H 3. 2 1g(5 05y^r 
53. 1 gr (5 00 5y*;l') . fy-:^>20. Og. 

N-^g^^ub-py F>5 0. 0 g'Sri^ra-cj&rb. $ 

6{C 1 4IH5FraSf$Lr-f 5 Ffb^j««:f#fc. ±12-^ 5 F* 



(7) iRFra2 00 0- 1 47 76 8 

12 

*<kS?g«:^3'^-^l'2L{caL\L. Sll/<S^. itig 
L/fc. C©^SI&^5R'i<y-f 5 F». Se.{cy^y-;U 

ia-ciasii/rsi7fett5i< y 5 F 5 4 . o g *^i/c, 

78 0 8. Mw/MnBl. 3 7-C*o 

[003 9] ±l2l9^;i< y'r5F126mg«:2 — c> 
ixjl/- 2 - iyj* ^-Jl/T 5 1 - ( 4 * y ^7 ^ 

y-ji/) -:/if y^- 1 4 3gRiyf'<>3'iyxy h- 

10 JUf^F^Td'y h4 0mg«r^L/-C'7:^;^*» 

5-C-CK^T-C 1 0^fm,Uhic, mmb 5 ^'PXD^ 
Rh{C2 0 0- 1 0 5i'P><D^-<>T> F;^-^-;^© 

3. 0 J/cm2©MW*tfl». l^^F^y^^WT^ 
[0 04 0] 

[^W©^*] JW±©a>). :*:|EWc<J:n«. 5j<y'f5 
F^lfitftC. 2J!S^5>fi^±©^«i^2^T5>1r^*. €•© 

•rS5?*»it?T 5 ><!: Utr. ■€-©Sai6tt»*Ti' y 



7P> F-^-i?©i^# 



(51)Int.a 

G 0 3 F 7/027 

H 0 1 L 21/027 

H 0 5 K 3/06 



F I 

G 0 3 F 7/027 

H 0 5 K 3/06 

H 0 1 L 21/30 



f-V3-K (##) 



H 

5 02R 



F 2H025 M02 AA04 AAIO AA14 AA20 

AB15 AB16 AB17 ACOl ADOl 
BC14 BC31 BC34 BC43 BC69 
BC81 BC85 BC86 BC92 CAOO 
EA03 FA17 

43002 CMMl EE036 EE046 EE056 
EH077 EN097 EP027 EU187 
EU236 FD206 GDOO GPOO 

43038 D3021 GAOl NAll NA12 
NA14 NA18 PA17 

43043 PA08 PA09 PC016 PC086 
PC1U6 PC136 QELS QB26 
QB31 RA35 SA03 SA06 SA42 
SA43 SA52 SA62 SA71 SA72 
SBOl SB02 SB03 TA22 TBOl 
TB02 TB03 UA062 UA082 
UA121 UA122 UAL31 UM32 
UA141 UA151 UA261 U^262 
UA362 UA412 UA662 IA672 
UBOn UB062 UB121 UB122 
UB131 UB151 UB152 UB281 
UB301 UB302 UB311 UB401 
UB402 VAOH VA012 VA022 
VA031 VA041 VA051 VA062 
VA071 VA081 VA091 VA092 
XA03 XA14 XA16 XA19 XB02 
XB17 XB19 XB20 XB35 YA06 
YB06 YB19 YB21 ZA21 2B22 

5E339 BEia CCOl CC02 CCIO CDOl 
CE14 CF16 CF17 D002 DD04 
GGOl 
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